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Abstract

Student-centrd learning can be usedin Web-couses

to increasestudentactivity, motivation and commitment.

Ebuco is a systemfor student-cengd learning, both for
the learners and the teadhers. Studentscan use EDUCO
within a standad web-bowserto navigatetowards useful
information and Web-resouces gatheed into the system.
Thekey issueis that everyparticipantcanseeeveryoneelse
in the systemand their navigationalsteps sothat the feel-
ing of studentcompaniongaking part in the sametasksis
increased.Theimplicationsof thistypeof socialnavigation
are discussedlongwith thedescriptionof thesystenitself.

1. Intr oduction

Emeging trendsin higher educationinclude a shift
fromtraditional,teachetorientedecturingtowardsstudent-
centredlearning (SCL). SCL meansthat communicating
coursematerialdoesnot restsolely on the shouldersof a
teacher(seee.g.[4]). A wide variety of differentteach-
ing andlearningapproachesall into the category of SCL.
Examplesinclude active learning, project-basedearning,
problem-basedearning, case-basedearning, and even
morerecentapproachesuchaslearningby research.

Learningtasksin SCL includesuchtechniquesissubsti-
tuting active learningexperiencedor lectures holding stu-
dentsresponsiblgor materialthat hasnot beenexplicitly
discussedn class,assigningopen-endegroblemswhich
requireboth critical and creatie thinking, and using self-
pacedcooperatie learning. The researcHindingsof edu-
cationalliteratureprove corvincingly that, properlyimple-
mented SCL fostersmotivationandelicits a deepeunder
standingowardthe subjectbeingtaught[4, 5, 3].
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At the sametime, anothertrendwitnessedn highered-
ucationhasbeento promoteWeb-baseaducation.The po-
tential benefitsof Web-basededucationare tempting, but
producingeffective Web-coursebasprovento beresource-
intensve; relyingon pre-maddearningmaterialsand/oron-
line lecturesor tutoring have beencostly actvities, yet the
learningoutcomehasoften beenlessthan desired. How-
ever, SCL canbeintegratedinto Web-basedducationwith
significantsuccessf thetoolsandcourseassignmentased
aredesignedo supportstudent-centredctiities duringthe
course. Student-centregbrinciplesare building blocks for
computersupportedcollaboratve learning[1]. The paper
describes€EDuUCO, a systemto be usedasa learningplat-
form in Web-coursewith an emphasigowards SCL. To
make the studentanoreaware of otherstudents’actionsin
theernvironment,Ebuco incorporatesheconcepbf social
navigation[9].

In their seminalbook aboutsocialnavigation, Munro et
al.[9] useanon-linegrocerystoreasanexamplewhenclas-
sifying differenttypesof socialnavigation: if peoplevisit-
ing the storeare given recommendationaboutwhat other
peoplehave bought,it is a form of indirect social naviga-
tion. If ashoppelin the grocerystorehasa senseof other
peoplemoving aboutthe storeand canengagein seeking
e.g.assistancat is acaseof directsocialnavigation. Exper
imentswith socialnavigation in educationakettingshave
mostlyfalleninto the categyory of indirectsocialnavigation
(seee.q.[2]). A key issuein EDUCO is to emplogy real-time
directsocialnavigationto createthefeelingof live learning
companionsn the system[8] andto addto the senseof a
learningcommunity

2. EDbuco tool

An exampleof a Web-coursecould be asfollows. The
teachehaspickedoutseveralresearclarticlesonthecourse



topic. The coursehasdifferenttopics for eachweek. A
weekly assignmenimeanghat the studentshave to form a
groupto preparea reporton the subject. The studentscan
usesomeof the researcharticlesasa startingpoint for the
reports. The reportsconstitutethe courseportfolio cover
ing the coursecontentsmaybealongwith alearningdiary
wherethestudenthavereflectedheirlearningprocessiur-
ing theweekly reports. This type of a courseusesmary of
thetypical methodsof SCL: preparinga reportis anactive
experiencecomparedo lectures,studentsare responsible
for materialthat hasnot beenexplicitly discussedn class,
andproducingareportonatopicis anopen-endegroblem
to betackledin groups.

2.1 Socialnavigation functions in Epuco

Ebuco canbeusedfor the SCL coursedescribedabore.
Of coursemary othervariationsanddifferentcoursesan
be fitted into EDUCO aswell. The ideaof not relying on
pre-made&oursamaterialanduseresearclarticlesandother
versatileresourceds presentin Ebuco’s map of docu-
ments (Fig. 1, upperleft corner).It is obviousthatthemap
canconsistof typical coursematerialaswell, but the idea
of socialnavigationis lostif everybodyhasto masterevery
documengatherednto EDUCO’s map.

The map of documentspresentsdocumentscurrently
availablein the ervironmentand provides a way to navi-
gateto themdirectly. By doubleclicking adocumengauser
canopenit in the rightmostframein the browserwindow,
asseenin Fig. 1. A useris represente@sa coloureddot
aroundthe documenthe or sheis currentlyviewing. Other
usersarevisible to every userin real-time,sothattheir nav-
igationis visible to everyonepresent.
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1 Introduction
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Figure 1. EDUCO user interface showing Map
view, open document and related comments.

The colourof adotindicatesa groupmembershipThis
type of group memberships assignecdby the teacheror
courseadministratorandis independendf the groupsthe
studentform. An exampleof groupingcould be teachers,
tutors,obseners,andstudents Anothersuitableway to dif-
ferentiatestudentscould be to usetheir aimsandlearning
stratgjiesfor the course. By representinglifferentgroups
with differentcolours,the participantshave one additional
sourceof information they can use when selectingtheir
studypartnersor teamsfor groupwork.

The documentshangetheir brightnesdevel andcolour
onthemapdependingn how muchthey have beenviewed
relative to the otherdocumentsasseenin Fig. 2. Thetotal
timeall usershave spentviewing eachdocuments recorded
every hour. The changen the brightnessandin the colour
of anindividual documentare determinedby the distance
of its moving averagefor the last 24 hoursfrom the same
averagefor all documents.
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Figure 2. Map view.

Map view providesthe usersof EDUCO with two essen-
tial featuresof socialnavigation. Colouringthe documents
accordingto how muchthey have beenviewedis aform of
indirectsocialnavigation. Presentingisersasmoving dots
next to the documentghey arecurrentlyviewing is a form
of directreal-timesocialnavigation. Both of thesefeatures
can help the usersto follow the footstepsof others. The
directsocialnavigation alsoaddsto the senseof not being
alonein a web-course.Researcton workspaceawareness
hasnotified this asanimportantissuein differentforms of
groupware(seee.g.[10]).

Even thoughthe navigation of othersis visible to the
other participants,initiating the communicationbetween
the studentsalso hasto be made as simple as possible.
Ebuco hasa built-in chat integratedto the map view to
enablead hoc synchronousommunicatiorbetweenpeers
andotherusers.Thechattersanbepickedupfrom themap



view by clicking the dotsrepresentingisers. The number
of participantsin the discussions unlimited, but one per
sonmay useonly one chatchannelsimultaneously Thus
the functionality of the chatis restrictedwhen compared
to mary commonlyusedchatservices.However, the chat
in EDUCO is targetedto a small exchangeof ideaswhen
searchingor ateammemberfor groupwork.

Of course,thereis also a search functionin Ebuco.
It can be usedto find both personsand documents. The
searchs targetedto thetitles of document&ndnamegand
nicknames)of users,both online and offline. The search
resultsare shavn in the "Searchview”, but alsoin "Map
view” by highlighting the documentwith a blue rectangle,
ascanbeenseenin the”’Map view” in Fig. 2.

Findingteammemberdo completeanassignmenis of-
tenobligatoryin SCL.Whensearchingor acompaniorfor
groupwork, regular searchis uselesaunlessa studental-
readyknowsthepersorheor sheis willing to teamupwith.
However, anothertype of searchcanbe usedfor the pur-
pose. EDucO’s alarm offers eachusera possibility to set
"triggers” into the documentsgroupsandthe overall sys-
tem. In otherwords, a usercansetEbuco to alertwhen
certainconditionsoccut This featureis usefulin a case
whereausersearchefor acompanior(possiblyfrom acer
taingroup)showing interestfor acertaindocumenbr topic,
or wantsto contacta particularpersorwwhenheor sheenters
thesystem.Thealarmfunctionalsoenablesnakingcombi-
nationsof triggeringevents. Figure 3 shovs anexampleof
a combinationof triggers:the alarmwill go off if "Miikka
Miettinen” or "somebodyfrom group3” entershe system.
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Figure 3. Alarm view.

2.2 Group-forming functionality

Working in groupsis anessentiapartin student-centred
learning. An importantfeaturein EDUCO is the support

for forming groups.Alarms, chatandnavigationalpatterns
canbeusedwhenscreenindor potentialpartnersor group
work. Anotherfeatureis a list of available(i.e. notyetin
ary group)participantdn the ervironment.Every usercan
startagroupby clicking abutton”Add anew group”. Other
peoplecanjoin suchagroup,or they canstarta new group
andtry to persuadegeopleto join. After producinga joint
work, suchas a reportor the draft of a report, it canbe
publishedfor commentsn EDuco by submittingthe URL
of thework.

The way groupforming is handledin EDucO is partic-
ularly suitablefor a coursewherethe groupsarenot stable
for the entirecourse,and moreimportantly the groupsare
formed by the studentsthemseles without teacherassis-
tance.This approactrequiresmetacognitie skills by forc-
ing the studentgo think aboutwhatkind of expertisethey
will needfor the task at hand. The needfor metacogni-
tive skills are often coupledwith domainexpertisein vari-
ousformsof SCL.In addition,EDuc0O’s group-formingap-
proachis in line with someothermoderneducationneeds
suchasijust-in-timelearningandlearningon demand.

Documenticonsin the "map view” of EDUCO caneach
representa collection of studentreports. Otherwise,the
spacegor documentsn themapcouldbe overwhelmedvith
studentreports,especiallyin large courseswith weekly or
semi-weeklyreports.

2.3. Commentsand bulletin board discussions

In addition to the synchronousdiscussionsdescribed
above, EDUCO hastwo possibilitiesfor asynchronousom-
munications. A documentin the EDucO map can have
one of thesetypesof communicationchains”attached”to
it, i.e. the commentsarealwaysdocument-specificA dis-
cussionchainfor areportdocumenpublishedby a student
groupworkingtogetherfor aweeklyassignmenis atypical
hierarchicaldiscussionchain, where previous discussions
canbe quotedand a new discussionchain can be started.
Thediscussions meantfor building knowledgetogetherby
publishinganearlyversionof areportfor anassignmentor
example,andsoliciting commentsrom othercoursepartic-
ipants.This approachs in harmoty with theideaof SCL.

Anothertype of commentsis shovn in the lower left-
handcornerin Fig. 1. Whereaghe documentsith student
reportshave newsgroup-typéierarchicaldiscussionspther
documentgyatherednto EDUCO have a spacefor general
notesor comments.A typical useof thesecommentss to
askothersaboutan unclearpoint in anarticle, or notean
issueraisedin thearticle. Bothtypesof commentsareopen
to anyonein thesystem.



3. Empirical evaluation
3.1 Coursestructur e and the setting

The Ebuco tool and the student-centregpproachit
supportsweretestedempirically in an advancedcoursein
ComputerScienceentitled"ComputerUsesin Education
with the subtitleof "Web-basedearning’™. Thecoursewas
given at the Departmenif ComputerScience,University
of Helsinki, Finland,duringthe Springsemeste2002.

The format of the coursefollowed the student-centred
principles. Othercoursesat the Departmentretraditional
lecture-basedourser learning-material-orientesblitary
web-coursesso the approachwasuniquefor the students.
In addition,it wasthefirst pureweb-coursdor mostof the
studentsTherewasno final exambut the student$adnine
weeklyreportsto producdrom ninedifferenttopicsin vary-
ing teams.Teamsizeswerenot fixed, but groupsof two or
threewere recommendedMoreover, the groupswere not
allowedto staythe sameduring the course.A studenthad
to beinvolvedwith atleastthreedifferentgroups.Forty-six
studentsctively participatedn the course(i.e. producedat
leastoneweekly report). Someof the studentsvereadult
learnerswith varyingbackgroundsinddegreesbut mostof
themweremajoringin ComputerScience.

The course fulfilled several essentialideas of SCL.
Weekly assignmentsvere presentedas open-endegrob-
lems,projectsor casessuchascounsellinga highereduca-
tion institute on whatkind of coursedelivery systemthey
shouldchooseor drafting an approachon how to evaluate
web courses.Learningwasactive sincetherewereno lec-
tures,sothestudentavereheldresponsibldor thematerial.
In someassignmentsthe groupshada certainfreedomin
definingthe objectivesof their weeklyreport. Althoughthe
deadlinesverevery strict, within the deadlinethe students
wereusingself-pacedcooperatie learning.

Apart from the documentsontainingthe reportsof the
studengroupsthedocumentsn the Ebuco mapdiscussed
theissuescoveredduring the first eight weeks. The docu-
mentswere organizedinto eight differentclustersundera
commontheme. Thethemeswerecloseto the weekly top-
icsbut notcompletelythesame.Thedocumentlustersizes
variedfrom two to ten, giving a total of ca.40 documents.
The exactamountof documentsvariedslightly during the
course,sincenew resourcesvere addedor replacedocca-
sionally.

Thecoursencludedonly two face-to-Acemeetingdast-
ing 45 minutes. The first wasaninitial meetingwherethe
structureand requirementdor the coursewere explained.
The secondface-to-ce meetingwas organizedthe next
day andparticipanthadanopportunityto getfamiliar with
Ebuco. After that, every communicationtook placein
EDuco apartfrom someemailannouncements.

Thecoursereliedheavily on peercommentingsincethe
teacherand the teachingassistantvere not able to exten-
sively guideor commentthe reportsof the studentgroups.
Thefirst eighttopicscovereddifferentaspect®f Web-based
learning, such as platforms, learningtheories,interaction
andadaptve educationabystems.The assignmenfor the
lastweekwasto evaluateall thereportsproducedduringthe
first eightweeksand choosethe mostsignificantonefrom
everyweek. Becaus®f the natureof thelastassignmentt
wasrecommendetb do thatassignmenélone.

3.2 Discussionabout the courseand the tool

Kreijns andKirschner[7] have identifiedthe threemost
commonpitfalls of computermediatedsocial interaction.
The first pitfall is that social interactioncan be taken for
granted;thatit will automaticallyhappenin the computer
supporteccollaboratve learning. The secondpitfall is the
tendeng to forgetthe interactionthatis salientin various
levels of non-taskcontexts (seealso [6]). The third pit-
fall is that asynchronougollaborationcomplicatessocial
processesausingaskcoordinationandparticipationprob-
lems.

In our experiment, social interactionwas not a prob-
lem. Studentsvereactuallyeagerto seeksocialinteraction
with differentparticipants. The instructionswere that the
groupfor weekly reportsshouldnot stay the sameduring
thewhole courseandevery studentasto beinvolvedwith
atleastthreedifferentgroups. Thus,the minimum amount
of studypartnerdor eachstudentwasthree. However, the
averageamountof partnerdmodifiedwith the studentsvho
droppedout) was6.05,rangingfrom 3 to 11. Working with
self-oganizedyroupswaswell-receved by the students.

Also the amountof commentsand discussionpostings
wasrelatively high, On the otherhand,studentsknew that
they arerewardedbasedon the commentsnade. Still, the
majority of the postingswere undoubtedlywritten to con-
tribute somethingto the discussiorand not to raise”free”
points. The averageamountof commentsvas5.0, andthe
averageamountof discussiorpostingswas16.4. Thevaria-
tion wasremarkablesincesomestudentsdid not write any
discussionpostings,and the most active wrote 149 well-
groundedpostings.

Theseconditfall wasdeliberatelyavoidedby encourag-
ing the groupsto meetandwork togetheroutsideEbpuco.
However, someof the studentschoseto usedifferentWeb-
tools for communicatiorandrarely metanyonein person.
Many of the studentsstill preferredto meetonceor twice
duringtheweeklyassignmentventhoughemailandother
typesof communicatiorchannelsvereheavily usedto ex-
changddeasanddraft versionsof thereports.Thethreatof
the secondpitfall is still genuine.Becauseahe teacherdid
notcommunicatevith thestudentoutsidethecomputeren-



vironment(andthegradedor reportswerereleaseanly af-
terthe course) somestudentsstartedto comeup with spec-
ulations,suchas”the reportwasnot goodif theteachedid
notcommenton it.”

The third pitfall was a reality for a fraction of the stu-
dentsparticipatingthe course. Somestudentscomplained
aboutthe difficultieswhentrying to fit the timetableswith
otherstudentsluringtheweeklyassignmentddowever, the
majority of the studentdid find it flexible andmeaningful
to work with the synchronousandasynchronousools that
Ebpuco providedt. The studentpopulation(ComputerSci-
encemajors)couldhave beenafactor Many of thestudents
have a habitto checktheir emailsregularly, andthe thresh-
old for initiating asynchronougommunicatiorwith peers
is low.

Theatmospherandthefeelingduringthe courses best
describedwith this extractfrom thelearningdiary of a stu-
dent:

"The studentsstartedto commentfreely on each
othersreportsduringthecourse Legendarychar
actersrosefrom the participanty...] Personde-
hind their namesstartedto get 'faces’although
the majority remainedfaceless. Emegenceof
group spirit was clearly noticeable, especially
duringthelastfew dayswheneveryonewaslook-
ing thruthereportsandtriedto find the bestones.
| didn’t chatwith anyonein EDuUCO, but seeing
otherstudentsaroundthe documentgave afeel-
ing thattherearepeopletacklingthe sametasks:

The feeling of joint effort to build knowledge together
was also seenin the drop-outrate. Only threeactie stu-
dents(studentsvho producedat leastonereport)out of 46

droppedbut from the courseafterthreeweeklyreports.The
otherswereactie: eventhoughonly the sevenbestweekly
reportswere to be graded,only 10 studentschosenot to

completemore than seven reports. The experienceswith

motivation,commitmengndlevel of actvenessareremark-
ably differentwhencomparedo other, traditionallearning-
material-orientedveb-courseshatwereheld at the depart-
mentatthesameime, althoughnoformal studieswverecon-
ductedon thetopic.

4. Conclusions

The paperpresentedEbuco, atool for student-centred
Web-basedcourses,and describedhow it was usedin a
university-level course.The describeccourseis, of course,
just one possibility to harnesghe systeminto Web-based
educationThestudentesponseandthelearningoutcomes

IMary studentsusedotherforms of communicatioraswell whentry-
ing to find study partners,including traditional email and even mobile
phones.

were strongly positive andencouragedo shift the biasto-
wardsstudent-centretbarningin subsequenveb-courses.
Noticeableissuesconsideringthe researchreportedare
that the studentsfelt this type of SCL to be meaningful,
yet theworkloadfor teacheravassignificantlylower com-
paredto the Web-courseselying on pre-madecoursema-
terial with quizzesand exercises.Strongrelianceon peer
assistedearningandthe feeling of building knowledgeto-
getherenabledy thesocialnavigationfunctionsof Ebuco
werefactorsreportedto be contributing to the positive atti-
tudetowardsthe coursein the studentfeedback.
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